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 14 
Abstract  15 
Background: Health behaviours during pregnancy and the early years of life have been proven to 16 
affect long term health, resulting in investment in interventions.  However, interventions often have 17 
low levels of completion and limited effectiveness.  Consequently, it is increasingly important for 18 
interventions to be based on both behaviour change theories and techniques, and the accounts of 19 
pregnant women.  This study engaged with pregnant women from deprived communities, to 20 
understand their subjective experiences of health in pregnancy.  21 
 22 
Methods:  The study adopted a women-centred ethos and recruited a purposive sample of ten 23 
pregnant women, who lived in deprived areas and were on low incomes. Participants engaged with 24 
three creative techniques of visual data production (timelines, collaging and dyad sandboxing), 25 
followed by elicitation interviews. One participant only engaged in the initial activity and interview, 26 
resulting in a total of 28 elicitation interviews.  This in-depth qualitative approach was designed to 27 
enable a nuanced account of the participants’ thoughts, everyday experiences and social 28 
relationships. Data were deductively coded for alcohol, smoking and infant feeding and then 29 
mapped to the COM-B model (Capability, Opportunity, Motivation – Behaviour). 30 
 31 
Results: Five participants had experience of smoking during pregnancy, four had consumed alcohol 32 
during pregnancy, and all participants, except one who had exclusively formula fed her child, 33 
disclosed a range of infant feeding experiences and intentions for their current pregnancies.  34 
Considerable variation was identified between the drivers of behaviour around infant feeding and 35 
that related to abstinence from tobacco and alcohol during pregnancy.  Overall, knowledge and 36 
confidence (psychological capability), the role of partners (social opportunity) and support from 37 
services to overcome physical challenges (environmental opportunity) were reported to impact on 38 
(reflective) motivation, and thus women’s behaviour. The role of the public in creating and 39 
reinforcing stigma (social opportunity) was also noted in relation to all three behaviours.   40 
 41 
Conclusions: When designing new interventions to improve maternal health behaviours it is 42 
important to consider the accounts of pregnant women.  Acknowledging pregnant women’s 43 
subjective experiences and the challenges they face in negotiating acceptable forms of motherhood, 44 
can contribute to informed policy and practice, which can engage rather than isolate potential user 45 
groups. 46 
 47 
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 50 
Background 51 
 52 
The negative impact of health behaviours during pregnancy, including smoking [1] and drinking 53 
alcohol [2], on outcomes in infancy and beyond has been clearly established. Within Western 54 
countries, this has resulted in guidance on maternal behaviours which should be avoided.  For 55 
example, in the United Kingdom (UK), abstinence from smoking and medicinal nicotine containing 56 
products (such as Nicotine Replacement Therapy) is recommended throughout pregnancy [3].  In 57 
January 2016, UK guidance changed to recommend complete abstinence from alcohol during the 58 
pre-conception period and throughout pregnancy [4].  It should be noted this change to guidance 59 
has been contentious in public health circles, where a lack of robust epidemiological evidence is 60 
highlighted [5].  However, qualitative research with women in Australia, found that overall women 61 
accept the guidance to be abstinent in principle, even if they do not follow it themselves [6].  In 62 
regards to infant feeding, the UK National Health Service advocates World Health Organization 63 
guidance in relation to infant feeding, recommending exclusive breastfeeding for the first six 64 
months, and breastfeeding alongside the introduction of solid food until at least two years of age 65 
[7,8].   66 
 67 
In many Western countries, investment is being made in public health interventions intended to 68 
support women to meet this public health guidance.  The majority of interventions focus on 69 
changing the behaviour of the individual woman.  Arguably, this emphasis can assume the 70 
superiority of the foetus over the mothers’ health [9], and neglect the social context of the health 71 
behaviour in women’s lives [10].  Pregnant women have reported that interventions may be rushed, 72 
judgemental and didactic [11] and can reinforce the behaviour they seek to prevent through 73 
shaming participants [12].  74 
 75 
Midwives involved in the delivery of these interventions have highlighted a lack of time, training and 76 
resources to facilitate these roles [13].  It is therefore unsurprising that many interventions targeted 77 
at women from the most deprived areas, or who engage in behaviours that are detrimental to 78 
healthy pregnancies, often have low uptake and high dropout [14]. However, even where 79 
interventions have engaged women, they have not necessarily delivered benefits in terms of health 80 
behaviours in pregnancy, such as reduced smoking [15].  The use of financial incentives has been 81 
found to be cost effective in relation to maternal smoking cessation [16,17] and feasible to deliver in 82 
relation to infant feeding [18]. However, this approach is not currently accepted by policymakers 83 
[19], health professionals [20] or the public [21], so is unlikely to be widely adopted.   84 
 85 
An alternative way to improve health behaviour in pregnancy and the early years may be to examine 86 
the social-environmental contexts of behaviours, in order to devise supportive interventions to 87 
enable health promotion at a societal level [22].  For example, a wide range of adaptations are 88 
recommended to create a society that is breastfeeding-friendly [23].  One approach to theorising 89 
behaviour in this way is the COM-B model [24].  The COM-B model proposes that ‘Behaviour’ can be 90 
understood as a result of Capability, Opportunity, and Motivation (see Table 1). These three factors 91 
interact to produce behaviour, and may explain the differences in pregnancy related health 92 
behaviour among socio-economic groups, who have different Capability and Opportunity to change 93 
behaviour, regardless of Motivation. Arguably, a lack of consideration of Capability, Opportunity and 94 
Motivation within an individuals’ environment, limits the potential impact of interventions, as they 95 
do not address wide ranging influences on behaviour.   96 
 97 
As many interventions targeted towards deprived women in pregnancy are either not possible to 98 
deliver at a sufficient dose, or are not effective, it is important to generate a solid understanding of 99 
the baseline behavioural system in pregnant women, ahead of attempting to design interventions.  100 
Service users’ views have been incorporated into the COM-B model in a range of studies including a 101 
survey of Australian women regarding diet in pregnancy [25], infant feeding [26] Aboriginal women 102 
in relation to smoking cessation [27], and Kuwaiti women in relation to oral care in pregnancy [28].  103 
Furthermore, this research has been used to develop new interventions.  For example, low income 104 
UK women were engaged in designing a new breastfeeding peer support intervention using the 105 
COM-B model [self-citation] and this intervention was subsequently found to be acceptable to 106 
women and health professionals [self-citation]. To date, however, a broader understanding of 107 
multiple health behaviours in pregnancy among low income women has not been applied to the 108 
COM-B model.  This is of particular relevance in maternal health, as due to the time-critical nature of 109 
healthy pregnancy interventions, multiple public health interventions need to be offered as a matter 110 
of urgency [29].  These diverse interventions are often delivered by midwifery staff as part of usual 111 
maternity care pathways [13]. 112 
 113 
[insert Table 1 about here] 114 
 115 
Methods 116 
 117 
Our research was situated in an interpretivist paradigm as it was primarily interested in the 118 
subjective perspectives, meaning making and understandings of the participants. It aimed to: (i) use 119 
creative methods with pregnant women living in deprived areas on a low income in the UK to 120 
facilitate discussion of experiences and thoughts in relation to health behaviours and pregnancy; (ii) 121 
to map these findings to the COM-B Model; and (iii) to report this research in line with COREQ 122 
guidelines [30].  The research design was directly informed by a workshop with 12 women who had 123 
children aged under two years who attended a pre-existing mother and baby group in a deprived 124 
area of south Wales, UK.  This form of consultation prior to conceptualising the research design 125 
sought to bridge the divide between academic research and practitioner and service user needs, and 126 
maximise the impact and influence of research study.  127 
 128 
Study design and sample 129 
 130 
The research aimed to centre and value the participants’ subjective accounts, positioning them as 131 
‘experts by experience’ [31].  This was important as women in low income areas are often 132 
marginalised and have little voice in the policies that impact their lives. The approach was interested 133 
in both current experiences and the ways in which these were impacted by participants’ wider 134 
biographies. Additionally, the design moved away from the research led ‘question and answer’ 135 
format by introducing creative activities, which enabled participants to lead and direct the 136 
discussions around the data that they produced [32–34]..   137 
 138 
To ensure that the research was seen as impartial, and not related to the health service, a purposive 139 
sample of participants were recruited externally from the health service. We recruited participants 140 
from the research team’s social networks using face-to-face discussions with family, friends and 141 
acquaintances (n=2), flyers and personal recommendations from staff at well attended mother and 142 
baby groups (n=6), and through local social media groups aimed at mothers (n=2).  We also 143 
attempted to recruit participants using flyers in local communities that were part of the Flying Start 144 
programme and where the researchers had a local connection, but did not recruit any participants 145 
using this approach.  Due to this multi-faceted approach it is not possible to give a precise number of 146 
those who chose not to engage in the study.  In recruitment materials, the study was titled “Health 147 
and Wellbeing in Pregnancy”, to reduce the stigma associated with risky health behaviours in 148 
pregnancy.  The recruitment materials emphasised that we wanted women to tell their story 149 
through the use of creative tasks and interviews taking around four hours of their time, and that we 150 
would be able to thank them for their time through the use of shopping vouchers (£25 per phase, up 151 
to a maximum of £50). We recruited 10 women who were less than 30 weeks pregnant at the time 152 
of their first interview.  All women were pregnant, resident in areas of the highest quintile of 153 
deprivation according to the Welsh Index of Multiple Deprivation [35], and were claiming means 154 
tested (welfare) benefits, as per the study’s inclusion criteria.  All participants were involved in phase 155 
one, nine of the original 10 participants took part in the second data collection period. The 10th 156 
participant was lost to follow up. 157 
 158 
Researchers and Positionality 159 
 160 
Three female researchers were involved in the fieldwork. Melanie a post-doctoral research assistant 161 
who has two adult children, Dawn, a senior lecturer who has adult children and young grandchildren 162 
and Dunla a research assistant and doctoral student who was pregnant during data production.  163 
Aimee, an experienced qualitative researcher, who does not have children, provided weekly support 164 
to Melanie and Dunla.  Dawn provided specialist methodological support on a monthly basis.  165 
Researcher positionality [36] and personality [37] impact on the data produced. For example, one 166 
participant who did not disclose smoking during pregnancy to Dunla, subsequently disclosed this to 167 
Dawn.  This illustrates the ways in which the commonality of motherhood was further complicated 168 
by other characteristics, such as age, class, biography, and national and local identity.  All 169 
researchers kept field diaries in order to aid reflexivity.  170 
 171 
Ethics, consent, permissions and permission to publish 172 
 173 
All participants were asked to provide written informed consent to take part in the research. 174 
Participants chose whether they gave consent for their interviews to be audio recorded and/or for 175 
anonymised quotations to be used in reporting findings; all participants agreed to both of these 176 
voluntary permissions.  All participants were allocated a pseudonym.  The research was granted 177 
ethical approval by Cardiff University School of Medicine Research Ethics Committee. 178 
 179 
Data production 180 
 181 
Data were produced through a pre-interview task followed by an elicitation interview, and this 182 
process was repeated three times using different creative tasks (see Figure 1). In the instructions 183 
that accompanied the pre-interview packs, which were sent by post, and in all telephone/text 184 
message correspondence with the research team participants were reminded of the study’s aim and 185 
funding and given a choice of how to engage with the task, and they could select which information 186 
to include and exclude.   The elicitation interviews were conducted during two phases, with 187 
interview one occurring in phase one, and interviews two and three occurring on the same day in 188 
phase two.  Phases one and two were, approximately one month apart at the convenience of the 189 
interviewee. All data were produced between March and August 2016.  All interviews occurred in 190 
participants’ homes.  Non-participants, including partners, children and occasionally other family 191 
members, were sometimes present.   192 
 193 
During the first phase, participants were asked to create a timeline of their life prior to the interview 194 
[38], and were sent a resource pack including a timeline template, a range of alternative paper to 195 
use, and coloured stickers and pens to represent emotions [39]. Instructions asked participants to: 196 
“write a brief timeline of key events in your life”. This method enabled the participants to reflect on 197 
their lives ahead of the interview, and to direct their life history interview through reference to their 198 
timeline, leading the direction and pace of the interview.  The purpose of a life history interview was 199 
to situate each woman’s experiences of being pregnant and of risky health behaviours in the context 200 
of their wider biographies. All 10 participants took part in this first phase of data production.  201 
 202 
[Insert Figure 1 about here] 203 
 204 
During phase two, participants undertook a further two interviews. Participants were sent a second 205 
pre-interview pack, which included (i) materials for producing a collage - a range of coloured papers, 206 
stickers and glue and (ii) a template which contained a picture of a pregnant woman’s torso 207 
surrounded by thought bubbles. In these pre-tasks, participants were asked to consider: “how being 208 
pregnant impacts your everyday life”.  The option of a primarily visual or primarily written pre-task, 209 
enabled participants to select an activity which best suited their preferences.  This pre-task was 210 
designed to encourage participants to focus on the lived experience of their current (and any 211 
previous) pregnancies.  212 
 213 
Following the second elicitation interview, the researcher and participant engaged in a third creative 214 
activity, dyad sandboxing[40].  The researcher and participant each used a sand-tray and a range of 215 
figures to metaphorically describe: “what pregnancy is like on a day to day basis”.  The sandboxing 216 
activity enabled metaphoric communication through a range of 3D figures and objects to reflect 217 
further on the themes arising in interview two.  This final elicitation interview took a dyad approach, 218 
involving the participant and researcher, for two reasons.  Firstly, on a practical level, participants 219 
would be less likely to feel self-conscious in creating a sand-scene if the researcher was similarly 220 
occupied. Secondly,  the shared nature of the activity both enabled a more equal encounter, and 221 
allowed conversations to develop around the experiences of both the researchers and the 222 
participants [37].  223 
 224 
 The researcher and participant generally sat separately and quietly spent around 10 minutes 225 
creating a sand-scene. This part of phase two was not audio recorded. When the sand-scene was 226 
complete, the researcher and participant sat together for the third and final audio-recorded 227 
elicitation interview.  First the participant described their experiences of pregnancy through their 228 
sand-scene, and then the researcher used their own sand-scene in the same way. Areas of similarity 229 
and difference were discussed. This joint engagement led to new conversations and further insights 230 
around health behaviours, which would not have arisen without the researchers openly sharing their 231 
own experiences of pregnancy.  232 
 233 
Overall, participants responded well to requests to produce visual data.  Only two of the 28 234 
interviews were conducted without a participant created visual artefact (see Table 2).  These two 235 
participants highlighted that the task was daunting, but further guidance and reassurance enabled 236 
them to produce visual data in both interviews within phase 2.  The use of multiple creative methods 237 
across the three interviews, each tailored to the specific focus of the interview, allowed participants 238 
to reflect on their experiences.  Participants found it interesting to reflect on their lives, and 239 
although some discussed distressing memories, they still found the process productive.  This 240 
suggests that the study’s design worked well to both engage participants and share their 241 
experiences in a supportive environment.  242 
 243 
[insert table 2 about here] 244 
 245 
Data analysis 246 
Interviews were audio recorded and fully transcribed.  An error occurred with a dictaphone in one 247 
interview, and 40 minutes did not record. This was realised immediately following the interview, and 248 
the researcher used the participant’s comprehensive timeline to help jog her memory and write 249 
detailed fieldnotes.   The interview transcripts ranged from 5,000 to 18,000 words, and included 250 
large sections of monologue from participants.  Transcripts were imported into NVivo 11 for 251 
thematic analysis based upon themes that had been identified by the research questions and others 252 
which became apparent during data production (deductive), and those that became apparent during 253 
coding (inductive). Participant created visual materials were viewed alongside interview transcripts, 254 
but were largely treated as elicitation tools rather than data to be separately analysed. Melanie  255 
coded all data, and met with Aimee for regular analysis workshops. Codes relating to three pre-256 
identified primary health behaviours - smoking during pregnancy, drinking alcohol during pregnancy 257 
and infant feeding – were then second coded throughout the entire data set by Aimee.  Areas of 258 
differential coding were discussed and resolved.   259 
 260 
Data from the codes were deductively mapped to the COM-B model [41] by one researcher Aimee .  261 
Each data extract from the codes relating to smoking, drinking alcohol or infant feeding, was 262 
assigned to one or more of the six COM-B domains within a Microsoft Word 2013 document.  263 
Following extraction, discussion occurred with the remaining members of the research team and a 264 
colleague familiar with the COM-B model to ensure appropriate coding [42].  Participants were not 265 
invited to provide feedback on the analysis, as our initial research design consultation with mothers 266 
suggested that this would be burdensome in a study which already required four hours of 267 
participants’ time.  We focused on achieving a high level of ‘information power’ within our sample to 268 
adequately address the research questions, as opposed to the analysis aiming to achieve 269 
‘saturation’, a contested concept within qualitative research, due to the pre-determined sample size 270 
[43].  Alongside the primary analysis reported in this paper, an in-depth sociological analysis was 271 
undertaken on data relating to smoking during pregnancy; this was reported separately [44]. 272 
 273 
Results 274 
A large body of data was collected. The life history interviews (phase 1) provided contextual 275 
information. Interviews two and three (phase 2) provided detailed accounts of health behaviours in 276 
pregnancy, including the three health behaviours reported here (smoking, drinking alcohol and 277 
infant feeding), alongside experience of sickness, being tired and diet. First, we present demographic 278 
details for the participants, alongside health behaviour in relation to maternal smoking and alcohol 279 
consumption and infant feeding experiences and intentions.  Barriers and facilitators to meeting 280 
public health guidance in relation to the three core behaviours are then highlighted through the 281 
COM-B model.   282 
 283 
Demographics and self-reported health behaviours 284 
Demographic details for participants are reported in Table 3; in order to preserve anonymity only 285 
two indirect identifiers are used in this table.  The median age of participants was 29 (range 24-34). 286 
Of the ten participants, nine already had children; one previous child was the most common (n=5).  287 
Only one participant was educated to degree level.  The majority of participants were recruited 288 
during the first trimester of pregnancy. In self-reported health behaviours from their previous and 289 
current pregnancies were inconsistent (see Table 3).  For example, Anna and Cat described complete 290 
abstinence from alcohol at some points of the interview, but later made reference to occasional or 291 
regular low level alcohol consumption.  Anna commented: “Like I don’t go out, don’t drink…” but 292 
later stated: “We now have the odd drink in the house but we don’t go out.”  Similarly, during her 293 
first interview (with Dunla, who was pregnant at the time) Catt said she had been easily able to quit 294 
smoking, but in her third interview (with Dawn) noted that she was regularly smoking a small 295 
number of cigarettes per day.  These presentations of self, highlight the moral and identity work that 296 
pregnant women undertake to present as responsible, despite researchers attempts to present 297 
themselves as non-judgemental. 298 
 299 
Insert Table 3 here 300 
 301 
Most participants reported their planned infant feeding strategy confidently; either to choose to try 302 
to initiate breastfeeding (often with a caveat that it would be acceptable to them if this was not 303 
successful) or to immediately feed the baby with infant formula.  By contrast, Cat was highly conflicted 304 
about whether to attempt to initiate breastfeeding, describing factors for and against attempting to 305 
initiate throughout the data production phase, highlighting several issues to be explored further in the 306 
COM-B analysis: 307 
 308 
“I have never liked, I don’t, obviously, disagree with it, I agree with it but I, it’s never, I’ve never, 309 
I couldn’t do it, it’s something that I don’t agree with myself doing it, I just can’t get the hang 310 
of it.” (Cat) 311 
 312 
Barriers and facilitators to following public health guidance during pregnancy 313 
 314 
Participants reported a range of barriers and facilitators in attempting to follow public health 315 
guidance, and occasionally they reported contradictions; with barriers and facilitators focused 316 
around the same COM-B domain.  It was common for the issues that participants described to 317 
impact on multiple areas of the COM-B model.  The findings are presented below in relation to 318 
remaining smoke free, alcohol consumption and infant feeding, and summarised in Table 4. 319 
 320 
[insert Table 4 about here] 321 
 322 
Remaining smoke free during pregnancy 323 
 324 
Guidance within the UK suggests that women should remain smoke free during pregnancy.  The 325 
majority of the participants did not explicitly report that they had been told that the guidance was 326 
not to smoke, but this appeared to be because it was already a shared understanding between 327 
health professionals and pregnant women.  Of the participants, two were current smokers, one was 328 
currently using an e-cigarette and three (including Becky who currently used an e-cigarette) had 329 
smoked during previous pregnancies.  Of the remaining five participants, three reported they were 330 
non-smokers and smoking was not discussed with the final two participants (see Table 3).  Both 331 
psychological and physical capability (see Table 1 for definitions of the COM-B model terms) was 332 
generally a facilitator to remaining abstinent, with knowledge of the potential harm to the foetus 333 
reported, and nausea and sickness a barrier to continual smoking: 334 
 335 
“I was smoking I can’t remember if it was 15 or 20 a day and then I fell pregnant with 336 
[daughter], and that was the whole scare factor again. But I did agree with what (the health 337 
professionals) were saying so I switched to (an e-cigarette) when I was pregnant with 338 
[daughter] and I’ve been on them for two and half years at least” (Becky, e-cig user, ex-339 
smoker) 340 
 341 
“But again that’s the sickness thing at the beginning (of pregnancy) and I wasn’t you know 342 
(smoking) comes hand in hand for me with drinking, or used to anyway…” (Hayley, abstinent, 343 
ex-smoker) 344 
 345 
For some participants who smoked prior to pregnancy, stress reduced psychological capability to 346 
abstain from smoking: 347 
 348 
“with (my most recent pregnancy)…towards the end, I had court with (my eldest daughter’s) 349 
father so seeing as I couldn’t drink, ok I did smoke five in a row because I was a bit stressed…” 350 
(Anna, abstinent; smoker during previous pregnancy) 351 
 352 
There was little social opportunity for pregnant women to smoke.  Participants who had smoked 353 
during pregnancy described how they would “never” smoke in public, and reported the judgements 354 
they had experienced from strangers when smoking or using an e-cigarette:  355 
 356 
“I smoke my e-cig and some people…might look at me and like judge” (Becky, e-cig user, ex-357 
smoker) 358 
 359 
Alongside this, the majority of pregnant smokers highlighted pressure to abstain from members of 360 
their immediate social network, such as partners.  This disapproval, however, resulted in the home 361 
(and for Jess, her car) becoming a safe place in which to smoke: 362 
 363 
“When I was pregnant with [youngest daughter] and [eldest daughter] I did smoke with them 364 
but it was in my own house, I never walked around out and about with one, it’s not the best 365 
look.” (Anna, abstinent; smoker during previous pregnancy) 366 
 367 
“My (car is my) bubble, I can cry, I can smoke, I can have a McDonalds in the car you know I 368 
can listen to music, I can do everything in the car.” (Jess, smoker) 369 
 370 
Those who had not smoked during a pregnancy reported a strong reflective motivation to not do so 371 
which affected their desire.  By contrast, among women who smoked, the automatic motivation of 372 
addiction was prominent in discourses: 373 
 374 
“Even when I am not pregnant I don’t drink, I hate smoking, absolutely hate it. So yeah it’s 375 
never affected me because…I don’t miss it you know?” (Gaby, never smoked) 376 
 377 
“No I smoked, I smoked and then I quit and then I, when I found out I did quit but then I 378 
started smoking again when I was pregnant and then I went onto those e-cig fags and then I 379 
stopped on that but now I am pregnant again I’ve started having a few fags again it’s like 380 
I’ve got a craving for smoke or something, it’s really weird” (Cat, smoker) 381 
 382 
Remaining abstinent from alcohol during pregnancy 383 
 384 
Guidance within the UK suggested that women should remain abstinent from alcohol during 385 
pregnancy, although this guidance was introduced around four months prior to this research 386 
beginning, and previous guidance advised women could drink a small amount of alcohol each week.  387 
Of the participants, six reported they were abstinent from alcohol during their current pregnancy 388 
(one of whom had experience of low levels of drinking alcohol in a previous pregnancy), three 389 
reported that they currently drank alcohol and alcohol was not discussed with one participant. 390 
 391 
Unlike smoking during pregnancy, where psychological capability was enhanced through a high level 392 
of knowledge of guidelines, participants reported that they did not always know that complete 393 
abstinence was recommended, with one participant being confused about the change in guidance: 394 
 395 
“…the alcohol thing changes all the time doesn’t it? Like I think with (previous pregnancy) it 396 
was a no-no and I think now you can have one, they don’t recommend it obviously…” (Hayley, 397 
abstinent, drank alcohol during previous pregnancy) 398 
 399 
Among women who were abstinent, knowledge of the potential negative impacts for babies in 400 
addition to the guideline were reported, and this impacted on reflective motivation: 401 
 402 
“I have seen like things where babies have had problems because their mothers have been 403 
drinking alcohol and it’s like it’s not fair on the baby and it’s how it makes me feel, when you 404 
have a drink you feel, sometimes you feel like whoa and I don’t want to put a poor innocent 405 
baby through that really.” (Fiona, abstinent) 406 
 407 
As with smoking during pregnancy, nausea or extreme tiredness resulted in some participants losing 408 
their physical capability to drink alcohol.  Social opportunities for drinking alcohol were focused in 409 
two areas.  First, three partners and family members encouraged alcohol consumption, which some 410 
participants resisted, but others did not: 411 
 412 
“I am sure, you can like (husband) has said oh I am sure it will be fine, just half a glass of wine.” 413 
(Donna, abstinent) 414 
“I did have one by the end of [baby son] you know I think it was around Christmas time I had 415 
a glass because [partner]s mum and my mum was like oh we had one with you, you’re this 416 
far gone.” (Hayley, abstinent, drank alcohol during previous pregnancy) 417 
 418 
Second, participants described the centrality of alcohol to social occasions in their lives and how 419 
pregnancy disrupted this, either through removing their intention to drink alcohol, or by their 420 
consumption of alcohol being subjected to surveillance: 421 
 422 
“I miss the social aspect of that obviously you can’t drink when you’re pregnant, you can’t do 423 
a lot of things when you’re pregnant (…) I miss going out because I didn’t drink a lot before I 424 
was pregnant but now it’s just like you know you can’t and….” (Jess, abstinent) 425 
 426 
“…in the end if my partner said anything I kind of just did the opposite just to you know prove 427 
a point, not, I wouldn’t go to the length that I would think that my baby is being harmed but 428 
just to make that point of you know that it’s nothing to do with you, this is my baby and my 429 
pregnancy. Because of Christmas we had I think it was champagne or wine or something and 430 
they were pouring it and my dad said: ‘Oh no, (Becky) can’t have any’, and I said: ‘Yes I can!’ 431 
[laughs]. I poured my share and made the point of drinking it all because it’s my baby and my 432 
pregnancy yeah. It irritates me so much when people say things like that because it’s not, and 433 
it’s men most of the time as well.” (Becky, drinks alcohol occasionally) 434 
 435 
This surveillance combined with a lack of alternatives to drinking alcohol resulted in participants 436 
feeling excluded from the night time economy.  Accordingly, for those who did drink alcohol during 437 
pregnancy environmental opportunities were limited, and alcohol consumption was usually 438 
restricted to their home or the homes of friends. 439 
 440 
Motivation to remain abstinent from alcohol was largely concentrated around reflective 441 
motivations.  Among the abstinent participants, reflective motivation focused on the potential for 442 
drinking alcohol to harm the baby: 443 
 444 
“You know it can’t be that good (for the baby)” (Hayley, abstinent, drank alcohol during 445 
previous pregnancy) 446 
 447 
By contrast, participants who had experience of drinking alcohol in pregnancy reported an 448 
alternative belief about harms to the baby, which focused only on ‘heavy’ use as dangerous for 449 
babies: 450 
 451 
“I’ve had one or two drinks but some people they don’t mind drinking quite a lot when they’re 452 
pregnant but I don’t agree with that, I don’t mind having one or two, that can’t hurt you at all 453 
but I wouldn’t, I wouldn’t go over the limit do you know what I mean? I don’t agree with that 454 
but yeah I will have, I don’t do it often like… “(Cat, drinks alcohol regularly) 455 
 456 
Alongside acknowledgements of harm, the desire to consume alcohol was not always reduced, and 457 
in some participants this required will power:  458 
 459 
“Oh I’d love one. (When we go on the hen night) It will kill me watching my mother with a 460 
bottle of wine, I’ll be there with my glass of coke [laughs]”. (Anna, drinks alcohol 461 
occasionally) 462 
 463 
 Exclusive breastfeeding for six months 464 
 465 
Overall, participants knew that breastfeeding was the recommended food for babies, but they did 466 
not generally know why this was, or the full extent of the guidelines to exclusively breastfeed for the 467 
first six months and to continue until the infant was at least two years old.  Hayley reported the most 468 
detailed knowledge, but her knowledge of duration was incorrect: 469 
 470 
“Because of the goodness that can go through and strengthen the immune system (in the first 471 
2 weeks) isn’t it? I can’t remember what they call it now… Especially when you get to six 472 
months and you don’t have any nutrients from breast milk so technically you should introduce 473 
a bottle by then…” (Hayley, breastfed for three months previously; hopes to breastfeed) 474 
 475 
Many participants who had previously been unsuccessful in breastfeeding their infants for as long as 476 
they had hoped reported reduced confidence (psychological capability), including in their physical 477 
ability to be able to breastfeed, and to breastfeed in public: 478 
 479 
“(I’m going to) Bottle feed, yeah. I haven’t got the confidence to breastfeed. I am unsure really 480 
(if I’d like to try if I had the confidence), I lack confidence in that sort of thing so I would need 481 
confidence to do it but if I had the confidence I probably would give it a go.” (Fiona, attempted 482 
to breastfeed but early exclusive formula feeding previously; plans to formula feed) 483 
 484 
“I’m not one of them people anyway even like when you’re out and about and that, I’m just a 485 
shy person like that, I couldn’t imagine myself doing it outside, I haven’t got the guts to do it.” 486 
(Cat, formula fed previously; unsure whether to attempt to breastfeed) 487 
 488 
Physical capability was highlighted as a major barrier to breastfeeding babies, including lack of 489 
understanding of how to breastfeed, tongue ties and traumatic births: 490 
 491 
“For the first two and half weeks you get, your boobs are so sore and you’re kind of just 492 
practising how to do it and they’re biting the wrong bits and sucking the wrong bit and then 493 
you get like bad blisters like all the way round and it’s so painful.” (Becky, combination fed 494 
previously; hopes to breastfeed) 495 
 496 
However, those who had breastfed beyond the early weeks noted that breastfeeding became the 497 
physically easy option: 498 
 499 
“you’d be amazed what you can kind of get done [laughs] when you’re feeding a baby. 500 
Whereas actually when you’re feeding a baby with a bottle, the kind of, it’s quite difficult you 501 
can’t really do much and I found that I was quite tied to a sofa” (Donna, formula fed first 502 
child, exclusively breastfed second child, plans to breastfeed) 503 
 504 
In relation to social opportunities, social norms could be a barrier and facilitator to breastfeeding, 505 
depending on whether they were focused on formula- or breast-feeding.  For one participant who 506 
had previously formula fed, positive exposure to breastfeeding was a factor in her considering 507 
breastfeeding her forthcoming baby: 508 
 509 
“my brother’s girlfriend now with my niece, she is breastfeeding and she said it’s you know it’s 510 
so easy, you get such a closer bond as well so I am really thinking about it this time around.” 511 
(Cat, formula fed previously; unsure whether to attempt to breastfeed) 512 
 513 
Whilst social norms generally appeared relatively unobtrusive in participants’ accounts of initiating 514 
breastfeeding, when participants described infant feeding in public, it was clear that social 515 
opportunity played a major roll: 516 
 517 
“everyone has got an opinion on (breastfeeding in public) and it’s quite, quite interesting 518 
listening to people and they’re like: ‘I’ll do it anywhere’. I’m not that sort of person, I wouldn’t 519 
just do it anywhere, I’d feed them you know I don’t know if we were in a café or if we were in 520 
a restaurant or we’d gone to I don’t know in a park on a bench somewhere. So yeah I think I’d 521 
still be mindful of other people because I understand that some people don’t want to, they 522 
don’t want to see it or they think it’s not right, it should be something that’s done at home…” 523 
(Donna, formula fed first child, exclusively breastfed second child, plans to breastfeed) 524 
 525 
Environmental opportunities were almost always highlighted as a barrier to breastfeeding, with 526 
inadequate support to learn how to physically breastfeed, and health service promotion of formula 527 
feeding: 528 
 529 
“And this one I am just thinking I am just going to do straight to the bottle because I was in 530 
hospital for an extra two nights trying to breastfeed [baby son] and not one of them picked up 531 
on the tongue tie…” (Gaby, formula fed two previous children, breastfed third child for one 532 
month; plans to formula feed) 533 
 534 
Alongside this, ‘help’ with feeding the baby was offered by partners and other family members: 535 
 536 
“I know (my husband) has got this system in place about feeding, how he will have the 537 
graveyard shift and I’ll have the rest of the day so I need to, in fact if it’s going to be breast 538 
obviously I’ve got to think about expressing and stuff like that. Like I said because he is going 539 
away (for work for a few months) you know the plan is at the moment him going away, I don’t 540 
have to worry about which it is.” (Jess, first child, plans to attempt to breastfeed) 541 
 542 
Participants reported mostly reflective motivations in their choice of infant feeding method.  These 543 
focused on breastfeeding as “worth it” (Becky), or statements about the comparability of formula 544 
and breast milk: 545 
 546 
“I was bottle fed and there is nothing wrong with me so that’s what is in my head, I don’t 547 
think it’s wrong either way.” (Hayley, breastfed for three months previously; hopes to 548 
breastfeed) 549 
 550 
Alongside this, a major reflective motivation for stopping breastfeeding before the 24 month 551 
guideline was to “(get) my body back” (Donna; Gaby): 552 
 553 
“…although sometimes now, (my daughter) is still tugging at my top and I’m like, (daughter), 554 
no, get off (laughs).  I was like no, it got to the point I thought I need my body back now, this 555 
is it now, you can have your milk, you can have a bottle.” (Donna, formula fed first child, 556 
exclusively breastfed second child, plans to breastfeed) 557 
 558 
Absent voices 559 
 560 
It is interesting to note that Imogen did not appear in the mapping of the data to the COM-B model, 561 
and this is because the health behaviour that mattered most to Imogen was maintaining a healthy 562 
weight and diet throughout her pregnancy, which was described at length during interviews.  It may 563 
be that Imogen’s assertion that she does not drink or smoke made the space for this concern about 564 
weight and diet, that was much less present in the other interviewee’s accounts. 565 
 566 
Discussion 567 
 568 
Among the ten participants from deprived areas involved in this research, none met the public 569 
health guidelines to be abstinent from alcohol [4] and tobacco [3] during pregnancy and to 570 
breastfeed their babies to 24 months and beyond [7,8].  Overall, our findings mirror much of the 571 
previous research, often undertaken with more affluent women, as will be explored in more detail 572 
below.  Knowledge about remaining abstinent from smoking was generally high, but lower in 573 
relation to remaining abstinent from alcohol and even lower in relation to breastfeeding beyond six 574 
months.  Research into knowledge of alcohol guidelines in Australia has been inconsistent, with 575 
some studies highlighting mixed-messages and confusion [45] whilst others report high levels of 576 
knowledge, but lack of compliance with guidelines [6].  Previous research on knowledge of 577 
breastfeeding guidance from the UK Infant Feeding Survey reports that there is a strong social-class 578 
dimension to knowledge of the benefits of breastfeeding [46].   579 
 580 
Furthermore, confidence to be able to breastfeed their babies, especially in public or in front of 581 
other people, was low in the majority of participants, further affecting psychological capability.  582 
Physical capability was generally high in relation to abstaining from alcohol and cigarettes, although 583 
it was a significant barrier to breastfeeding babies, with a range of factors relating to pain, latch and 584 
tongue ties.  Confidence and physical capability to breastfeed – particularly when in a public setting  585 
- have been widely reported as barriers to breastfeeding in women from deprived [self-citation] and 586 
more affluent backgrounds [47].  However, poverty presents additional barriers to physical and 587 
psychological capability [48], and should not be underestimated in the design of new interventions. 588 
 589 
In relation to social opportunity, both smoking in public and drinking alcohol in public was viewed as 590 
unacceptable.  Whilst on the face of it, this may seem as though it is a positive factor, women 591 
reported feeling stigmatised, judged and isolated.  This finding mirrors previously recognised stigma 592 
against smokers in general [49], female smokers more specifically [50] and pregnant smokers as 593 
those breaching public health and feminine ideals [51].  Alcohol use generally is less stigmatised than 594 
smoking in the UK, and drinking small amounts during pregnancy is viewed as acceptable, whilst 595 
heavy drinking is demonised [52].  That said, concerns have been raised that interventions at the 596 
point of purchase may further stigmatise pregnant women, whilst having little effect on incidence of 597 
harm to babies [53].  We found that lack of social opportunity did not stop participants from 598 
smoking and drinking alcohol, as environmental opportunities in the shape of homes and other 599 
private spaces provided a safe place to engage in these behaviours.   600 
 601 
One area of differences was that partners attempted to dissuade smoking during pregnancy, but 602 
facilitated and sometimes encouraged alcohol use during pregnancy.  Research from the 603 
Netherlands also highlighted partners, the majority of whom had a university degree, encouraged 604 
light drinking in their pregnant partners [54].  Interestingly, the major social opportunity barrier that 605 
women reported in relation to breastfeeding was the need to breastfeed in public, which they 606 
feared would attract comments, looks and judgement which, again made them feel self-conscious 607 
and affected their confidence to breastfeed their babies at all. This has been widely reported in 608 
research with mothers, both in deprived [self-citation] and affluent [47] areas of the UK.   609 
 610 
Alongside this, environmental opportunities to negate physical capability challenges associated with 611 
breastfeeding were often reported to be inadequate.  Midwives were often described as providing 612 
pressure in the antenatal period, but a lack of meaningful support in the immediate postnatal 613 
period, as has been reported in a repeat interview study with a mixture of women from deprived 614 
and affluent backgrounds in the UK [55].  Moreover, partners often offered help in the form of 615 
formula feeding babies, undermining exclusive breastfeeding, and in contrast to another study, 616 
which recruited male partners of women who breastfed exclusively for six months. These fathers 617 
used a range of other strategies to support infant feeding [56]. 618 
 619 
The final factor, motivation, was involved in all three behaviours.  In relation to smoking, those who 620 
smoked stressed their automatic motivation through addiction and in some cases the beneficial 621 
effect that pregnancy-induced-nausea had on their ability to quit, as has been reported among 622 
indigenous women, a population where one in two women smoke [57].  By contrast, those who 623 
were abstinent highlighted their reflective motivation in the form of strong views that smoking was, 624 
and sometimes smokers were, bad, resonating with previous accounts of class-based othering [49].    625 
 626 
In contrast, motivation to remain abstinent from alcohol was largely related to perceived ill effects 627 
for the baby, and among those who drank alcohol, a distinction was made between ‘safe’ and 628 
harmful levels of alcohol which was broadly in line with the previous UK guidance.  This may be due 629 
to the relatively short period of time between the introduction of the new guidance and the data 630 
production period.  Other explanations include a lack of discussion from midwives if women are 631 
perceived not to drink alcohol [58] or miscommunication [59].  632 
 633 
Motivation in relation to breastfeeding was described less, although those with low confidence in 634 
their ability to breastfeed repeated their doubts in their ability to successfully nourish their babies, 635 
which is frequently reported among women who transition to formula feeding earlier than they had 636 
planned [46].  Alongside this, women who breastfed their babies reported getting to a point (from 1-637 
11 months) where they wanted to stop breastfeeding to “get my body back”, articulating both the 638 
hyper-sexualisation of the breast in Western societies [60], and the greater burden of caring for 639 
infants which can fall to breastfeeding mothers if partners are not supportive [56]. 640 
 641 
In terms of further intervention development, we have highlighted partners, the public and health 642 
service staff as potential intervention participants and/or delivery partners to help facilitate these 643 
three behaviours.  However, as the above comparison of the three behaviours in relation to the 644 
COM-B framework show, a range of approaches is necessary to facilitate a change in maternal 645 
behaviour.  Accordingly, multi-behaviour interventions delivered through maternity services may not 646 
be appropriate for women during pregnancy [13].  Moreover, social and environmental 647 
opportunities should be considered, in relation to all three behaviours.   648 
 649 
In relation to smoking and alcohol use in pregnancy in particular, we need to move away from an 650 
approach of individualised blaming [9], and consider how we can engage social networks in positive 651 
and supportive behaviours.  In relation to breastfeeding, barriers to breastfeeding in public have 652 
been previously highlighted [61].  This is despite the Equality Act 2010 providing protection for 653 
women to breastfeed in public space. It is clear that some members of the public find viewing 654 
breastfeeding disgusting or distasteful [62], and interventions are urgently needed to normalise 655 
public breastfeeding, to provide a safe space for women who do wish to breastfeed. 656 
 657 
Strengths and limitations 658 
 659 
This study aimed to gain a detailed understanding of health behaviours during pregnancy from the 660 
subjective accounts of pregnant women living in deprived areas of the UK and claiming means tested 661 
benefits.  Consequently we worked with a small sample of ten women, who were interviewed three 662 
times, creating a nuanced qualitative data set in excess of 200,000 words.  That said, our sample was 663 
not diverse in terms of ethnicity, and it is likely that the experiences of low income black and 664 
minority ethnic women, framed by an additional lens of race and racism, would vary from our 665 
findings [63].  Furthermore, nine of the ten interviewees were already mothers, and their 666 
experiences may vary to women who are primigravida. Accordingly, a small sample of white women 667 
from a narrowly defined geographical area limits opportunities for generalisation.  Additionally, we 668 
did not collect data on all three health behaviours from every participant and no details were 669 
requested in relation to whether pregnancies were low- or high-risk or whether obstetric diseases 670 
had occurred, although none were disclosed.  A further limitation of our approach was a lack of 671 
participant validation of analysis.  672 
 673 
Nevertheless, the research aims did not align with the quantitative sampling frame required to 674 
engender generalisability, and the positioning of participants as experts, necessarily produced data 675 
that emphasised participants, rather than researchers, salient areas of focus.  Despite the lack of 676 
opportunity for participant validation of analysis, we undertook further stakeholder consultation 677 
with mothers and health professionals, which provided both a confirmation of the key themes 678 
reported, and additional insights into the next steps for this research.  679 
 680 
Conclusions 681 
This paper highlighted a range of barriers to remaining abstinent from smoking and alcohol during 682 
pregnancy, and for breastfeeding among women from deprived areas of the UK.  Mapping to the 683 
COM-B model illustrated the variation in barriers to achieving each behaviour.  It is therefore 684 
unsurprising that multi-behaviour interventions often fail to achieve their multiple aims. Overall, the 685 
core influences in our three target behaviours appeared to be knowledge, confidence, partner 686 
support, and expert support to overcome physical challenges associated with addiction (smoking) 687 
and learning new techniques (breastfeeding).  Alongside this, smoking, drinking alcohol (or even 688 
being present in places serving alcohol), and breastfeeding led to public condemnation of women, 689 
which may position them as failed maternal subjects.  The need to retain bodily autonomy was also 690 
a barrier to breastfeeding.   691 
 692 
Within the COM-B model, existing behaviours affect all three elements (Capability, Opportunity and 693 
Motivation); this should be considered within intervention design [24]. Importantly, this study has 694 
highlighted that when designing new interventions targeting women from deprived populations and 695 
our three target behaviours, it is important to co-produce the intervention with them in order to 696 
recognise the stigma and challenges to a good maternal-identity inherent within contemporary UK 697 
society. This involvement of women should not be a tokenistic exercise but one which is carefully 698 
designed to enable women to communicate their own subjective experiences and understandings of 699 
pregnancy and motherhood. In gaining an insight into the meaning making of women it is hoped that 700 
moves can be made to adopt interventions which are theoretically robust from the bottom up [64] 701 
which can potentially improve the health and wellbeing of mothers and their children. 702 
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